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Background and Objectives Olfaction plays an important role on sensing and discriminat-
ing smell and taste. The number of patients visiting outpatient department for treatment of ol-
factory dysfunction is increasing along with the change in patients’ perception about the im-

portance of olfactory function.

Subjects and Method Patients with olfactory dysfunction, who visited the hospital from
2010 to 2018, were included in this study. The medical records were reviewed focusing on the
Korean Version of Sniffin’ Stick, the CT finding of olfactory cleft or signs of sinusitis, and the
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effect of oral steroids. Postviral olfactory disorder (PVOD) patients and chronic rhinosinusitis
(CRS) patients were treated by oral steroid, starting on prednisolon (Solondo Tab®, YuHan
Corp.; 40 mg per day) and tapered for 2 weeks.

There were 13 cases where patients’ sense of smell was improved only for a short
period of time after taking steroids but worsened thereafter. They showed improvement of ol-
factory function every time they took steroids. We defined this group as “steroid dependent

Conclusion It is necessary to understand the physiology and molecular biologic mechanisms

behind the causes of olfactory dysfunction in order to establish the diagnostic criteria and

treatment strategy. Steroid dependent olfactory dysfunction also needs more investigation.
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Table 1. Characterisitics of enrolled subjects

Table 2. Characteristic of postviralolfactory disorder group

Subject Number Subject Number
Sex (n=184), % Sex (n=48)

Male 92 (50) Male 14
Female 92 (50) Female 34
Total 184 Age, yrs (average) 50.89
Male sex (%) 50 Male 48.35
Chief complain for visit Female 51.94

Anosmia 61 Onset season
Hyposmia 68 Spring (3—5) 11
Nasal obstruction 31 Summer (6—8) 18
PND 5 Autumn (9-11) 9
Headache 6 Winter (12—2) 10
Rhinorrhea 6 Onset characteristics
Snoring 1 Sudden onset 36
ETC 6 Sudden insight 10
Onset characteristics Progressive 2
Sudden onset 72 Parosmia 10
Sudden insight 97 Phantosmia 0
Progressive 13 Past Hx.
Parosmia 13 DM
Past Hx. HTN
DM 9 Total number of steroid-treated patient 38
HTN 21 Patients with steroid effect 18
Diagnosis Patients without steroid effect 11
PVOD 48 Patients unsure about steroid effect 7
CRS c NP 46 Patients without steroid treatment 2
CRS s NP 39 Follow up days average (mo) 3.85
AR 7 Period from start of symptoms to visit the 25.97
Trauma 30 hospital (mo)
Idiopathic 5 KVSS
Miscellaneous 7 KVSS (before treatment) 18.18 (+8.21)

PND: post-nasal drip, Hx.: history, DM: diabetes mellitus, HTN:
hypertension, PVOD: postviral olfactory disorder, CRS ¢ NP:
chronic rhinosinusitis with nasal polyp, CRS s NP: chronic rhino-
sinusitis without nasal polyp, AR: allergic rhinitis
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CRS ¢ NP 7129 Y A] 34 ZARS 37k43} 134,
F37F 109, 24tgo] 159 Folqck
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KVSS (after treatment) 22.27 (+£9.76)

mo: month, Hx.: history, DM: diabetes mellitus, HTN: hyperten-
sion, KVSS: Korean Version of Sniffin’ Stick

7§ oAl SAFol oo} A E-83t Atz 1291%1S
o]F 8oflA] 7t AH | Ro|EE B85k A& 7| 7tolluk &
7} ZAfo] A %= steroid dependent olfactory dysfunc—
tion H Itk CRS ¢ NP 34} 5 AH|2o|EE E-851 9]
KVSS TDI score 2} Bt A= # 1540(£8.76), A= &
22.28(£10.67)°1tH(p=0.050). A CRS ¢ NP &9 i
27|19} A& ¥ KVSS TDI W3} Hat-2 17.8(+13.69)01 4
24.56(+10.98) A t}(p=0.185)(Table 3).
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W3} W2 16.13(+£947)01 0 tHp=0.126). A5 T4
B T (n=10)0l14%= 25.64(+5.84)0014] 22.45(+12.35 = Hsp7}
2121tH(p=0.738)(Table 4).



Table 3. Characteristics of chronic rhinosinusitis with nasal polyp
groups

Subject Number
Sex (n=46)

Male 29
Female 17
Age, yrs (average) 48.13

Male 46.84

Female 49.58
Chief complain for visit

Anosmia 10

Hyposmia 13

Nasal obstruction 15

PND 5

Headache 2

Rhinorrhea 1
Parosmia 2
Past Hx.

DM 1

HTN 5
Lund-Mackay score

Right 4.67

Left 4.54
Olfactory cleft hazziness 25
Treatment

Anti (only) 3

FESS (without steroid treatment) 13
Total number of steroid-treated patient 30

Patients with steroid effect 22

Patients without steroid effect

Patients unsure about steroid effect
High dose steroid (from 40 mg start) 29
Low dose steroid (from 20 mg start) 1
Steroid use more than twice (2—5 times) 12
Steroid dependent olfactory dysfunction 8
KVSS (total)

KVSS (before treatment) 17.8 (£13.49)

KVSS (after treatment) 24.56 (£10.98)

PND: post-nasal drip, Hx.: history, DM: diabetes mellitus, HTN:
hypertension, FESS: functional endoscopic sinus surgery, KVSS:
Korean Version of Sniffin’ Stick
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19.26(£8.35)014 X & 3 22.04(+9. 01) ATHp=0.377). AA|

CRS s NP ##}o] Y %2712} 21& & KVSS TDI score ¥
3} Hat2 26.00(£11.99)°14 22.04(9.01) A (p=0.449)
(Table 5).
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(p=0.328)(Table 4). §HH AHRo|=F H8381A] ok 2
B34 343 IF0=4 = 9.125(£3.12)%3L, oF
F7H4Q1 KVSS HAHE Aldigh 8= figich 28t
(=) A= 28.6(+5.12)014 35.2(£4.25)2 ¥S7} ATk
(p=0.347).

lo
H

CRS & % P35 F2AATHE 340 3459 54
oA ZB|ZO|= AFE-& HASHH, CRS ¢ NPRAAE 5
FAZS 54T 27Y F LUROISS ST BHEE

18%olgl L, o] F A2 uhol E9hd B 15olg)
om, o] F THOIA ol F2t A4 elatulo] 28] o4 A
$HAT, FAANE BATF 199 F 129004 2 zo|=S
AFg3RE oM o] F 63olH 2 Zo|e] thak Wl F9t
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Table 4. Change in KVSS TDI score before and after steroid treatment (chronic rhinosinusitis group)

Before treatment KVSS TDI score After treatment KVSS TDI score (after 3 mo) p value
CRS ¢ NP group
Anosmia (n=7) 17.9 (£3.83) 16.13 (+£9.47) 0.126
Hyposmia (n=10) 25.64 (+5.84) 22.45 (£2.35) 0.738
CRS s NP group
Anosmia (n=2) 10.5(£2.12) 9.25(+£2.47) 0.126
Hyposmia (n=5) 22.76 (£7.06) 27.16 (+2.39) 0.328

KVSS: Korean Version of Sniffin" Stick, TDI: olfactory Threshold, odor Discrimination, odor Identification, CRS ¢ NP: chronic rhinosi-
nusitis with nasal polyp, CRS s NP: chronic rhinosinusitis without nasal polyp
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Table 5. Characteristics of chronic rhinosinusitis without nasal
polyp groups

Table 6. Lund-Mackay score differences between steroid effec-
tive groups and in effective groups (chronic rhinosinusitis group)

Subject Number Steroid effect (subjective)  Lund-Mackay score  p value

Sex (n=39) CRS c NP 0.328
Male 20 Effect (n=9) 8.11 (+6.07)

Female 19 No effect (n=21) 10.42 (+6.74)

Age, yrs (average) 50 CRS s NP 0.149
Male 43.84 Effect (n=16) 4.5(+6.77)

Female 55.85 No effect (n=11) 6.9 (£5.56)

Chief complain for visit CRS ¢ NP: chronic rhinosinusitis with nasal polyp, CRS s NP:
Anosmia 10 chronic rhinosinusitis without nasal polyp
Hyposmia 18
Nasal obstruction ) Table 7. Trauma groups
PND . Subject Number
Headache 0 sex
Rhinorrhea 4 Male 21
ErC 0 Female 9

Parosmia 3 Age (age) 46.6

Past Hx. Male 45.19
DM 3 Female 50.11
HTN 5 Olfactory cleft hazziness 0

Lund-Mackay score Korean Version of Sniffin’ Stick 10.55 (+6.66)

Right 3.05
Left 2.65 CRS 24} F AH|2olE o2 57F SA4+2 B3l 13% &

Olfactory cleft hazziness 19 A48 o, oJAJS 4ol o, HnlEkE2 Y (PNS CT)N'

Treatment Lund—Mackay score®] HFS &= 515, ¥F= 5154
pofony Fodo| el 130 5 79014 BAEYLL o F KVSS
FESS (without steroid treatment)

Total Number of steroid-treated patient 27 TDI score®] gt ¥oh= A5 e Alefl 15,6361 of& =
Patients with steroid effect 11 & 5 v 24 A19] KVSS et TDI scores= 20.230]3
Patients without steroid effect 3 o}, A AH R0 B HAl= 2804 WA= 587H] 57E
Patients unsure about steroid effect 3 o|Ae] 71718 Tt AH|Eo|ES HEE AMESITHET] A&

High dose sfer?id (from 40 mg start) 25 H20]= 20 mg Elo]H2-L 31, 40 meL- 10780]1Th).

S eI 2 S 4 2 L sy s

Steroid dependent olfactory dysfunction HokE o CRS ¢ NPwolA AH[Ro|= 58 5 =34

KVSS ?l F2t9] 34 Hol= 9] Lund-Mackay score Bt
KVSS (before treatment 26.00 (+£11.99) 8.11(x6.07)01911, 37} e o] HHF-S 10.42(+£6.74))
KVSS (after freatment) 22.04 (+£9.01)

PND: post-nasal drip, Hx.: history, DM: diabetes mellitus, HTN:
hypertension, FESS: functional endoscopic sinus surgery, KVSS:
Korean Version of Sniffin’ Stick
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T T
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Fig. 1. Comparison of KVSS TDI score between before and after
steroid treatment in PVOD, CRS ¢ NP, CRS s NP groups. *it shows
statistical significance (p<0.05). KVSS: Korean Version of Sniffin’
Stick, TDI: olfactory Threshold, odor Discrimination, odor Identifi-
cation, PVOD: postviral olfactory disorder, CRS ¢ NP: chronic rhi-
nosinusitis with nasal polyp, CRS s NP: chronic rhinosinusitis with-
out nasal polyp.
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Il Patients with steroid effect

Il Patients without steroid effect

Il Patients unsure about steroid effect

Fig. 2. Comparison of patients character in PVOD, CRS ¢ NP and
CRS s NP groups.PVOD: postviral olfactory disorder, CRS ¢ NP:
chronic rhinosinusitis with nasal polyp, CRS s NP: chronic rhinosi-
nusitis without nasal polyp.
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